Culture methods S. scrofa liver samples and E. coli and HeLa cells were grown/obtained and extracted as described previously, and enzymatic digests and all LC-MS experiments were performed as previously resported.
1,2,3-O-benzoyl-5,5-deutero-5-O-(4-methoxyphenyldiphenylmethyl)-D-ribofuranose 9:
A solution of 5,5′-d 2 -ribose 8 (1g, 6.6 mmol) and monomethoxytrityl chloride (2.4g, 7.8 mmol) in pyridine (13 mL) was stirred at r.t for 24 h, then cooled to 0ºC and a solution of benzyl chloride (3.5 mL, 4.2 g, 30 mmol) in 1,2-dichloroethane (10 mL) was added. The resulting solution was stirred for at r.t for 16 h, then cooled to 0ºC and EtOH (3.5 mL) was added. The solution was stirred at r.t for 20 min, then concentrated. The residue was redissolved in chloroform, washed with H 2 O, dried over NaSO 4 , concentrated, then coevaporated twice with toluene. The crude material was partially purified by flash chromatography, eluting with 1:4 EtOAc/isohexane to give 9 (4.8g) as a mixture of the α and β anomers that was used in the subsequent step without further purification.
1,2,3-O-benzoyl-5,5-deutero-D-ribofuranose 10:
A mixture of 9 (3.7g, 5.0 mmol) and 80% AcOH in H 2 O (100 mL) was stirred for 16 h, then concentrated and coevaporated twice with toluene. 7, 165.0, 164.7, 133.8, 133.6, 133.5, 130.0, 129.9, 129.7, 128.9, 128.9, 128.8, 128.6, 128.5, 128.4, 98.9 (OCHO) 8, 129.7, 129.6, 129.4, 128.7, 128.4, 128.3, 95.0 (OCHO) 4, 165.4, 165.0, 164.5, 157.5, 133.8, 133.7, 133.7, 129.9, 129.9, 129.8, 129.5, 129.0, 128.8, 128.7, 128.6, 128.5, 121.7, 114.6, 99. 
N 6 -benzoyl-9-[2-O-[2,3-O-benzoyl-5,5-deutero-5-O-phenoxyacetyl-β-Dribofuranosyl]-3,5-O-(1,1,3,3-tetraisopropyldisiloxane-1,3-diyl)-β-D-ribofuranosyl]-adenine 13:
A solution of 11 (100 mg, 0.17 mmol) [note: reactants 11 and 12 were each dried under vacuum (<0.5 mmHg) at 45ºC for 4 h prior to reaction] in 1,2-dichloroethane (2 mL) was cooled to 0ºC and SnCl 4 (30 μL, 66 mg, 0.26 mmol) was added. The resultant solution was stirred at 0ºC for 10 min, then 12 (120 mg, 0.20 mmol) was added. The solution was stirred at 0ºC for 16 h, then DCM (2 mL) and sat. NaHCO 3 (2 mL) were added. The mixture was stirred for 20 min, then filtered through celite, washed with H 2 O, dried over NaSO 4 and concentrated. The crude material was purified by silica column chromatography, eluting with 1:99 MeOH/DCM to give 13 (160 mg, 86%) as a white foam 7, 165.3, 164.9, 164.5, 157.6, 152.7, 150.8, 149.4, 141.9, 133.8, 133.49, 133.48, 132.7, 129.7, 129.5, 129.0, 128.83, 128.78, 128.5, 128.4, 127.8, 123.5, 121.7, 114.6, 105.8, 88.8, 81.4, 79.6, 78.9, 75.5, 72.3, 69.8, 65 .2 (OCH 2 COO), 59.8 (CHCH 2 ), 17.4, 17.33, 17.28, 17.26, 17.2, 17.1, 16.9, 16.8, 13.3, 12.9, 12.8, 12.6 8, 165.4, 165.3, 164.53, 157.53, 152.2, 150.5, 150.3, 144.2, 133.8, 133.7, 133.5, 132.8, 129.8, 129.7, 129.6, 128.8, 128.5, 128.5, 128.5, 128.4, 127.9, 124.3, 121.9, 114.6, 106.7 
1-O-methyl-2,3,5-O-benzoyl-5,5-deutero-β-D-ribofuranose 15:
A solution of 5,5′-d 2 -ribose 8 (200 mg, 1.3 mmol) in MeOH (4 mL) was cooled to 0ºC and Dowex 50 W-8 100 cation exchange resin (300 mg, vacuum dried) was added. The resulting mixture was kept at 4ºC for 24 h then filtered through celite and concentrated. The residue was dried by evaporation of pyridine (3 × 5 mL), then redissolved in DCM (1.1 mL) and pyridine (2.4 mL), cooled to 0ºC and BzCl (1 g, 7.1 mmol) was added. The resulting mixture was kept at 4ºC for 24 h, then H 2 O (0ºC, 5 mL) was added and the organic layer was separated. The aqueous layer was washed with DCM (3 × 10 mL) then the organic layers were combined then co-evaporated with toluene (3 × 10 mL). The crude material was purified by column chromatography, eluting with 1:9 to 1:14 EtOAc/isohexane to give 15 (513 mg, 82%) as a colourless oil. 2, 165.4, 165.2, 133.4, 133.3, 133.1, 129.8, 129.7, 129.7, 129.2, 128.9, 128.5, 128.3, 128.3, 106.4, 78.9, 75.4, 72.4, 55.4 
1-O-acetyl-2,3,5-O-benzoyl-5,5-deutero-β-D-ribofuranose 16:
A solution of 15 (350 mg, 0.73 mmol) in AcOH (1.6 mL) and Ac 2 O (3.9 mL) was cooled to 0ºC and H 2 SO 4 (98%, 0.55 mL) was added. The resulting solution was kept at 4ºC for 26 h, then H 2 O (4ºC, 10 mL) was added and the organic layer was separated. The aqueous layer was washed with DCM (3 × 20 mL) then the organic layers were combined and concentrated. 0, 166.0, 165.3, 165.0, 133.6, 133.5, 133.2, 129.8, 129.7, 129.6, 128.8, 128.6, 128.5, 128.4, 128.4, 98.4, 79.8, 75.0, 71.3, 20.9 , m/z (ES) 529.1436, calcd for C 28 H 22 D 2 NaO 9 (M.Na + ) 519.1444. [note: reactants were dried under vacuum (<0.5 mmHg) at 45ºC for 4 h prior to reaction] in 1,2-dichloroethane (2 mL) was cooled to 0ºC and SnCl 4 (30 μL, 66 mg, 0.26 mmol) was added. The resultant solution was stirred at 0ºC for 10 min, then 17 (120 mg, 0.20 mmol) was added. The solution was stirred at 0ºC for 16 h, then sat. NaHCO 3 (1 mL) was added. The mixture was stirred for 10 min, then filtered through celite, washed with H 2 O, dried over NaSO 4 and concentrated. The crude material was purified by silica column chromatography, eluting with 2:98 MeOH/DCM to give 18 (93 mg, 52%) as a white foam: 1 H NMR (600 MHz,CDCl 3 ) δ 8. 16 (s, 1H, NCHN 4, 167.9, 165.3, 165.0, 154.8, 148.6, 146.9, 135.7, 134.0, 133.6, 129.71, 129.68, 129.0, 128.9, 128.8, 128.7, 128.5, 128.4, 120.5, 105.5, 87.5, 81.3, 79.3, 78.7, 75.8, 73.2, 69.3, 59 .4 (CH 2 ), 36.1, 19.2 (COCHCH 3 CH 3 ), 18.9 (COCHCH 3 CH 3 ), 17.5, 17.4, 17.29, 17.27, 17.1, 17.0, 16.8, 16.7, 13.3, 13.0, 12.8, 12.6, m/z (ES) 
